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VIIRS RSB On-orbit Calibration

TOA spectral hemispherical reflectance is estimated by (Eq. 81, ATBD VF)

ﬂF(B)x(CO+CldnEV +C2dnév) (1)
RVS (QEV , B)COS esun —earth Esun U’B’ dsun -viirs )

,0(/13):

Focus: correctly calculate F (correction factor)

[RSR (4, B, t)x Lgp (4,1, ¢ )

F =
(co +c,dngpy +Codndy )ijSR (4, B, t)dA

(2)

Lsp : improved RSR (4, B, t): slightly improved



@ Improved Calculated Sunlit SD Spectral Radiance

Lsp = Esun (2)€08 (B3p _qun Jrsas BRDF gra (4,1=0, ¢ Hgra (2,8, 4) (3)

ST

* Hera (4.1, ) (SD BRDF degradation factor): biases removed and
screen transmittances are more accurate

(computed from Hgpsp)

Tsas (4, # JBRDF gra (4,1 =0; ¢) : 0ne bias removed, 0.05% along
solar azimuth direction
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Improvements on Hgpgp, - part 1

(1) SDSM screen transmittance is more accurately calculated
use both yaw maneuver and a small portion (~3-month) of regular data
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(2) Improved relative 1(SD)*BRDF(t=0; SDSM)

Improvements on Hepgy : part 2

use both yaw maneuver and a small portion of regular data
and remove bias from the angular dependence of Hepe,
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@ Solar angular dependence of SD BRDF degradation factor
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Hqpsy depends on solar vertical angle
- the dependence is stronger with smaller Hepgy,



@ Improvements on Hgpgy, @ part 3

(3) Rescale Hgpgp,

effectively move up Hqpqy, at the wavelength of 412 nm (M1) by about 1.0%
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@ Improvements on Hepgy, - part 4

(4) Model Hgpg)y at SWIR band wavelengths
originally Hgps(SWIR wavelength)=1

1-H(A4,t)= a(t) a(t)=<(l—H(l,t))><l4'O7>
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F/F(orbit 154)
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Improvements on Hga @ part 1

(1) Hgya dependence on solar azimuth angle ¢y,

F calculated with Hgpg,
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Improvements on Hga @ part 1

(1) Hgya dependence on solar azimuth angle ¢y,

Fo=F/L+ B(A)*(Hspsm, mean rRsR (tmig )~ Hspsm, mean Rsr )* (8 — 48.0°))]
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@ Improvements on Hg,, @ part 2

(2) Hgra from Hgpgy: match scaled lunar results through least-squares fitting

21) Fy=Fx[1+y(2)*@Q-Hgpsu )] update RSR
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Calculated Detector Gain

gain:=1/F
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F Precision Estimation
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Summary

« F calculation accuracy has been improved
(1) removed yearly detector gain undulations (as large as 0.5% for M1)
(2) removed biases (originally observed as large as 1.5% for M1) relative
to lunar observations
(3) removed bias due to incorrect Hgpop normalization at t=0 (~1% for M1)
(4) removed bias in the original zsp BRDF gra (t=0) (>0.05%; yaw)
(5) removed bias for the calculated SWIR band throughput (0.4% for M8)
(6) improved accuracies in z&, BRDF gpgy (t = 0) andegogy  (Yaw+non-yaw)
=) Hqyq Precision of 0.0003 to 0.0007

* F precisions are around 0.05% on a per satellite orbit basis
(M1:0.07%, M2:0.07%, M3:0.06%, M4:0.04%, 11:0.06%, ..., M11:0.05%)
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